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I. Basis of the report 
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1/1 as originally filed 
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language .n wh.ch the .nternational application was filed, unless otherwise hdkJH^^ he 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

D R^toS^S^^^ fUmiShed f ° r the pUrposes of international preliminary examination (under 
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□ filed together with the international application in computer readable form. 
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Reasoned statement with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Reference is made to the following documents: 
D1: US 51 51 320 
D2: WO 0153590 



The document D1 and D2 are regarded as being the closest prior art to the 
subject-matter of claim 1 . 

Document D1 discloses (col.3, I.5 -col.4, 1.1 1, col.5, I.23-28, col 5, I.44 -col 6 I 35) an 
installation and a process of making a composite nonwoven composed of two webs The 
lower web .s a 15 to 90 g/m 2 prebonded spunbond web made of polyamide, polyester 
polyethylene or polypropylene filaments. The upper layer is a 1 0 to 60 g/m 2 fluid 
dispersable layer made of natural fibers (wood pulp fibers) 2-5 mm long to which synthetic 
fibers may be added. Both layers are then hydroentangled with water jets equipped with 
perforated plates comprising orifices between 0.05 and 2 mm spaced at 1 mm with a water 
pressure up to 1200 psi. 

Document D2 discloses (p.4, 1.16 - p.7, I.7) the installation and the process of making 
a composite nonwoven composed of two nonwoven webs, the lower web is a prebonded 
spunbond web made of polyester, polypropylene, polyethylene or polyamide fibers the 
upper web is a cellulosic fiber dispersion laid on the lower web. Both layers are then 
hydroentangled with water jets equipped with perforated plates comprising orifices 
between 0.05 and 2 mm spaced at 1 mm with a water pressure up to 1200 psi dried to 
remove the excess of water, embossed and wounded into a roll, additionally two 
conventional samples (sample 1 and 2 of table 1) are given, where the lower web has 
fibers of 2,2 deniers. 

The subject-matter of claim 1 differs from this known documents D1 and D2 in that 
the lower web is a carded web of fibers having a length of 1 5-80 mm and a dtex of at least 
1,7 dtex. The Subject-matter of claim 1 is therefore new according to Art. 33(2) PCT 
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The problem to be solved by the present invention may be regarded as to provide a 
drapable composite nonwoven. 

The solution to this problem proposed in claim 1 of the present application is 
considered as involving an inventive step (Article 33(3) PCT) as it cannot be derived 
from any prior art. 

Claims 2-12 are dependent on claim 1 and as such also meet the requirements of the PCT 
with respect to novelty and inventive step. 

The above argumentation applies mutatis mutandis to the installation. The subject-matter 
o^If™ 3 " 19 iS therefore novel and invo,ve an in^ntive step according to Art. 33(2) and 
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upper web directly on the lower web already formed or being formed, by wet 
method, according to a conventional paper-making technique. 

To be more precise, the invention relates to a manufacturing 
5 process of a composite nonwoven composed of two webs, respectively, a lower 
web comprising long artificial and/or synthetic fibres, the size of which is 
between 15 and 80 mm and an upper web comprising short natural fibres, the 
size of which is between 0.5 and 8 mm. 

10 ' This process is characterized, on-line, by: 

- dispeTstaafiret of all the natural fibres into the^waterT 

- then, puttingtfie^ue^s dispersio^thus^btained on a carded lower 
web that is about to fom^bij^b^en manufactured beforehand, 

- then filtering the exces^water tSoDgMhe lower web, 
15 - then interfacing^^ 

web wijh-i)5ater jets, 

ally drying and then reeling up the obtained composite nonwote 



20 



25 



30 



In the rest of the description, the expression "artificial and/or 
synthetic fibres" denotes the fibres chosen from the group comprising, among 
the artificial fibres, the viscose fibres, and among the synthetic fibres, the 
poiyester, polypropylene, polyamide, polyacrylic, polyvinyl alcohol and 
polyethylene fibres, as such or as a mixture. 

In other words, the main advantage of the process of the invention 
consists in using short natural fibres, not transformed or treated, especially 
cellulose fibres that are dispersed directly into the water by conventional paper- 
making technology. 

Further, the dispersion of the fibres into the water during several 
minutes gives them plastic properties allowing optimising the efficiency of 
interlacing by water jets as the dispersion is put on the lower web. It follows that 
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^web directly on the lower web already formed or being formed, by 
method, ac^fc^ngto a conventional paper-making technique. — *~ 

To be more precise, the>«v^io^ manufacturing process of a 

composite nonwoven composed^^w?Ca(eb^ respectively, a lower web 
comprising long ama^mOo^/vXheXxc fibresTth^wze^of which is between 15 
and 80 mmjpd-^nupper web comprising short natural fibres>tta^size of which 
Peen 0.5 and 8 mm. 



15 



10 This process is characterized, on-line, by: 

- carding the lower web of said artificial and/or synthetic fibres having a 
length between 15 and 80 mm, and a dtex degree of at least 1 ,7 dtex, 

- prebonding said lower web, 

- dispersing said natural fibres having a length between 0.5 and 8 mm into 
water to form an aqueous dispersion, 

- laying the aqueous dispersion on the carded lower web to form the upper 
web, 

- filtering the excess water through the lower web, 

- interlacing the fibres of the upper web with the fibres of the lower web 
20 with water jets, 

- drying and reeling up the obtained composite nonwoven. 



^he rest of the description, the expression "artificial and/or syntf 
fibres" denote>tti£fibres chosen from the group comprising, amonp^he^artificial 
25 fibres, the viscose fibwas^and among the synthetic fibj^sflhe polyester, 
polypropylene, polyamide, polya^lic^ polyvinyl ajcphoTand polyethylene fibres, 
as such or as a mixture. 



In other words^h>*main advantage of the profceesof the invention 
30 consists in usin^tfort natural fibres, not transformed or treS&^specially 
cellulose^ifefes :hat are dispersed directly into the water by conventional^ 
tng technology. 
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In another embodiment, after drying and before the reel-up, the 
composite, embossed or not, is subjected to a mechanical softening treatment 
by one of the processes known by an expert of the CLUPAK, SUPATEX 
SANFOR or MICREX type. 

The nonwovens made with the process of the invention have 
several advantages. First of all, they are very economic and very absorbent 
considering the high proportion of natural cellulose fibres representing from 30 
to 70 % by weight of the composite. Further, they are very regular due to the 
wet laid method technology of paper production used for the formation of the 
upper web. Furthermore, they are very resistant because of the presence of the 
long fibres in the lower web. Further, the combination of natural fibres and 
synthetic and/or artificial fibres makes the product both comfortable and stable. 
Finally, the embossing step able to be inserted before the drying step, possibly 
combined with the mechanical softening treatment, gives the product an 
appearance and a textile touch especially attractive to the consumer. 



20 



Thus, the nonwovens manufactured according to the process of the 
invention can not only be used as moisturized towels, especially as wiping 
towels, but also as tablecloth and table napkins, bath towels, wall covering, 
upholstery of vehicles, depilatory strips, bags for siccative products, gloves,' 
embroidery, cloths and wiping of printing works. 



The invention also relates to an installation for carrying out the 
25 previously described process. 



30 



In a particular embodiment, the installation comprises 
jprjransporting the carded lower web that is 
has already beenrnanu 

a head box setjibj>y£4be-ta5nveyor and intend© 
comprising the natural fibres, 



Torm or 



inan aqueous 
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>o another embodiment, after drying and before the reel-up, the composite^ 
ernWsed or not, is subjected to a mechanical softening treatment by one oHhe 
processes known by an expert of the CLUPAK, SUPATEX, SANE^R or 
MICREXfype. / 
5 \ / 

The nonwqvens made with the process of the invention have several 
advantages. First ofW they are very economic and very absorbent considering 
the high proportion of rtatural cellulose fibres representing from 30 to 70 % by 
weight of the composite.^J^urther, they are very regular due to the wet laid 

10 method technology of paper pWjction used for tbeformation of the upper web. 
Furthermore, they are very resistaot becausecifthe presence of the long fibres 
in the lower web. Further, the comb^ioryff latural fibres and synthetic and/or 
artificial fibres makes the product bojh^comfortable and stable. Finally, the 
embossing step able to be inserteo^eforeSHie drying step, possibly combined 

15 with the mechanical softening treafrrient, givestlqe product an appearance and a 
textile touch especially attractive to the consumerX 

Thus, the nonwjavens manufactured according!© the process of the 
invention can not orfty be used as moisturized towels, especially as wiping 
towels, but also/fe tablecloth and table napkins, bath towelsV wall covering, 
upholstery of/vehicles, depilatory strips, bags for siccative products, gloves, 
embroiden/cloths and wiping of printing works. \^ 

/ The invention also relates to an installation for carrying out the previously 
25 described process. 



In a particular embodiment, the installation comprises: 

- a carding unit for forming a lower web of said artificial and/or synthetic 
fibres having a length between 15 and 80 mm, and a dtex degree of at 

30 least 1,7 dtex, 

- a conveyor for transporting a carded lower web, 

- a head box set above the conveyor and intended to contain an aqueous 
dispersion comprising the natural fibres having a length between 0.5 and 
8 mm, 
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liction means placed under the conveyor and intended to eliminate 
excess^artej^asthe aqueous dispersion is put on the lowej^wgbT 
bonding means^-ja^ter jets placed^evT'the^conveyor and 
downstream of the conveyor^MsteriSclr^the fibres of the upper web 
with those of the lower ' 

drying mearjs-eftnecomposite placed downstreamot^e^jonveyor, 
jpeWngmeans of the finished dry composite. 

In practice, the conveyor is in the form of a metallic or synthetic 
10 conveyor perforated in such a way that it allows water to pass therethrough by 
suction due to suction boxes placed under the said conveyor. 

The bonding means by water jets are in the form of several 
hydraulic injectors provided with perforated plates, each of them comprising one 
15 or two rows of holes having a diameter of between 80 and 1 60 micrometers, the 
holes of each row being spaced 0.4 - 1.8 mm apart and the rows themselves 
being spaced 0.5 - 2 mm apart, the measures being taken from axle to axle. In 
practice, the number of injectors is between 2 and 12, each injector being 
supplied by water at a pressure of between 20 and 140 bars. Beyond this limit, 
20 the obtained products cannot be used as towels. 

In the embodiment, according to which the lower web is formed on- 
line, the installation further comprises manufacturing means of the said web 
placed upstream of the conveyor. 



00017 



25 



30 



In this hypothesis, the installation comprises, between the 
manufacturing means of the lower web and the conveyor, a hydraulic pre- 
bondlng unit having a pre-wetting ramp of the web and a support cylinder 
around which are placed the hydraulic injectors. 

In practice, the manufacturing means of the lower web are in the 
form of a card followed or not by a spreader-coater. 
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- suction means set under the conveyor and intended to eliminate the 
excess water as the aqueous dispersion is put on the lower web, 

- bonding means by water jets placed above the conveyor and downstream 
of the head box, intended to interlace the fibres of the upper web with 

5 those of the lower web, 

- drying means of the composite placed downstream of the conveyor, and 

- reeling means of the dry composite. 

practice, the conveyor is in the form of a metallic or synthetic conveyo/ 
10 perforated^ such a way that it allows water to pass therethrough by suctionydue 
to suction bofees placed under the said conveyor. 

The bondingymeans by water jets are in the form of several hydraulic 
injectors provided witfSperforated plates, each of them comprising one or two 
15 rows of holes having a diameter of between 80 and 160 micrometers, the holes 
of each row being spaced 0>4 - 1.8 mm apart and the^rows themselves being 
spaced 0.5 - 2 mm apart, theymeasures being tefken from axle to axle. In 
practice, the number of injectorsNs between a'and 12, each injector being 
supplied by water at a pressure of beWen 20and 140 bars. Beyond this limit, 
20 the obtained products cannot be used as \jwels. 

In the embodiment, according to which ^he lower web is formed on-line, 
the installation further compriWmanufacturing mfcans of the said web placed 
upstream of the conveyor. 



25 



30 



In this hypothecs, the installation comprises, betweehahe manufacturing 
means of the lowe/web and the conveyor, a hydraulic pre-bondtag unit having a 
pre-wetting rapafp of the web and a support cylinder around which placed the 
hydraulic injectors. 

In practice, the manufacturing means of the lower web are in the forr\of 
Sard followed or not by a spreader-coater. 
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CLAIMS 



1 . A manufacturing process of a composite nonwoven composed of two webs, 
respectively, a lower web comprising long artificial and/or synthetic fibres, and 
5 an upper web comprising short natural fibres, characterized, on-line, by: 

- carding the lower web of said artificial and/or synthetic fibres having a 
length between 15 and 80 mm, and a dtex degree of at least 1 ,7 dtex, 

- prebonding said lower web, 

- dispersing said natural fibres having a length between 0.5 and 8 mm into 
10 water to form an aqueous dispersion, 

- laying the aqueous dispersion on the carded lower web to form the upper 
web, 

- filtering the excess water through the lower web, 

- interlacing the fibres of the upper web with the fibres of the lower web 
15 with water jets, 

- drying and reeling up the obtained composite nonwoven. 



2. A process according to claim 1, characterized in that the artificial or synthetic 
fibres are chosen from the group comprising the viscose, polyester, 
polypropylene, polyamide, polyacrylic, polyvinyl alcohol and polyethylene fibres, 
as such or as a mixture. 



3. A process according to claim 1, characterized in that the mass of the 
lower web is at least 25 g/m 2 . 

25 

4. A process according to claim 1 , characterized in that the interlacing of the 
fibres of the upper web with the fibres of the lower web is obtained by water jets, 
the number of which is between 2 and 12, each water jet being equipped with 
perforated plates, each of them comprising one or two rows of holes having a 

30 diameter of between 80 and 160 micrometers, the holes of each row being 
spaced 0.4 - 1 .8 mm apart and the rows themselves being spaced 0.5 - 2mm 
apart, each injector being supplied with water at a pressure of between 20 and 
140 bars. 
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5. A process according to claim 1, characterized in that the lower web is 
pre-bonded by means of water jets. 

6. A process according to claim 1, characterized in that the lower web 
makes up between 30 and 70 % by weight of the composite. 

7. A process according to claim 1 , characterized in that the natural fibres are 
cellulose fibres. 

8. A process according to claim 1, characterized in that the upper web 
further contains synthetic fibres making up at least 50 % by weight of the web. 

9. A process according to claim 1, characterized in that the upper web 
makes up between 30 and 70 % by weight of the composite. 

10. A process according to claim 1, characterized in that the fibres of the 
upper web are exclusively cellulose fibres, the concentration of the said fibres in 
the aqueous dispersion being between 0.5 and 1 0 g/l. 

11. A process according to claim 1 , characterized in that before drying, the 
composite is subjected to an embossing step. 

12. A process according to claim 1, characterized in that before reeling up, 
the composite is subjected to a softening step. 

1 3. An installation for carrying out the process object of one of the claims 1 
to 12. 

14. An installation for manufacturing a composite support composed of two 
webs, respectively, a lower web comprising long artificial and/or synthetic fibres, 
and an upper web comprising short natural fibres, characterized by: 
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- a carding unit for forming a lower web of said artificial and/or synthetic 
fibres having a length between 15 and 80 mm, and a dtex degree of at 
least 1 ,7 dtex, 

- a conveyor (3) for transporting a carded lower web, 

- a head box (4) set above the conveyor (3) and intended to contain an 
aqueous dispersion comprising the natural fibres having a length between 
0.5 and 8 mm, 

- suction means set under the conveyor (3) and intended to eliminate the 
excess water as the aqueous dispersion is put on the lower web, 

- bonding means by water jets (5) placed above the conveyor and 
downstream of the head box (4), intended to interlace the fibres of the 
upper web with those of the lower web, 

- drying means (9) of the composite placed downstream of the conveyor 
(3), and 

- reeling means (1 1 ) of the dry composite. 

15. An installation for manufacturing a composite support according to claim 

14, characterized in that it comprises bonding means by water jets (5) in form of 
several hydraulic injectors provided with perforated plates, each of them 
comprising one or two rows of holes having a diameter of between 80 and 160 
micrometers, the holes of each row being spaced 0,4 - 1 ,8 mm apart and the 
rows themselves being spaced 0.5 - 2 mm apart, the number of injectors being 
between 2 and 12 and supplied at a pressure of between 20 and 140 bars. 

16. An installation for manufacturing a composite support according to claim 

15, characterized in that it comprises manufacturing means (1) of the lower web 
placed upstream of the conveyor (3). 

17. An installation for manufacturing a composite support according to claim 

16, characterized in that it comprises, between the manufacturing means of the 
lower web (1) and the conveyor (3), a hydraulic pre-bonding unit (2) comprising 
a pre-wetting ramp of the web (2a) and a support roll (2b), around which are 
placed the hydraulic injectors (2c). 
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18. An installation for manufacturing a composite support according to claim 
14, characterized in that it comprises, before the drying unit (9), a hydraulic 
embossing calendar (6) consisting of a suction roll (6a) coated with a wire, the 

5 surface of which has an embossed design and hollows, the said roll being 
associated with hydraulic injectors (6b) placed around its surface. 

19. An installation for manufacturing a composite support according to claim 
14, characterized in that it also has, prior to the reel-up (11), a softening device 

10 (10). 
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